Identification and characterization of SHORTENED UPPERMOST INTERNODE 1, a gene negatively regulating uppermost internode elongation in rice.
In rice, the elongated internodes are derived from the vegetative shoot apical meristem (SAM), and the transition of the SAM from the vegetative to the reproductive stage induces internode elongation. In this study, we characterize two shortened uppermost internode mutants (sui1-1 and sui1-2). During the seedling and tillering stages, sui1 plants are morphologically similar to wild-type plants. However, at the heading stage, the sui1-1 mutant exhibits a shortened uppermost internode and a partly sheathed panicle, and the sui1-2 mutant shows an extremely shortened uppermost internode and a fully sheathed panicle. Gibberellin treatment results in elongation of every internode, but the shortened uppermost internode phenotype remains unaltered. Microscopic analysis indicates that cell length of sui1-1 uppermost internode exhibits decreased. Map-based cloning revealed that SUI1 is located on Chromosome 1, and encodes a putative phosphatidyl serine synthase (PSS) family protein. Searches for matches in protein databases showed that OsSUI1 contains the InterPro domain IPR004277, which is conserved in both animal and plant kingdoms. Introduction of a wild-type SUI1 gene fully rescued the mutant phenotype of sui1-1 and sui1-2, confirming the identity of the cloned gene. Consistent with these results, the SUI1-RNAi transgenic plants displayed decreased elongation of the uppermost internode. Our results suggest that SUI1 plays an important role in regulating uppermost internode length by decreasing longitudinal cell length in rice.